Effect of complement on the lateral mobility of erythrocyte membrane proteins. Evidence for terminal complex interaction with cytoskeletal components.
The lateral mobilities of erythrocyte membrane proteins and terminal complement complexes (TCC) were measured on C-treated erythrocyte ghosts by the technique of fluorescence redistribution after photobleaching. Results showed that the lateral diffusion coefficient of the bulk membrane proteins decreased with the assembly of TCC on the membrane at low C dose and was significantly reduced with assembly of the full membrane attack complex (C5b-9), even in the absence of cell lysis. At high serum doses, the mobility of the membrane proteins increased slightly above that of the control cells. The diffusion coefficients of the TCC on the erythrocyte membrane range from 1.18 to 4.37 x 10(-11) cm2/s, values characteristic of anchored membrane proteins. Spectrin-depletion of the C-lysed erythrocytes results in 25- and 45-fold increases in the diffusion coefficients of the membrane proteins and the C5b-9 complex, respectively. Conversely, oxidative cross-linking of spectrin by diamide reduced the diffusion coefficients of both membrane and C proteins. These studies indicate that the deposition of TCC on an erythrocyte can result in a substantial change in the physical and structural properties of the target membrane, aside from the creation of functional lesions. The low mobilities of the terminal complexes on the target membrane suggest possible interactions with cytoskeletal elements or with anchored membrane proteins.